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radical, It 1 may°be 'hydrogen Vr an alkyl 
radical and LV may be an alkyl 
radical. 

20 As suitable starting materials falling 
within the above formula may be men- 
tioned ainidiues, for example aeetanii- 
dine, propionamidine, benzamidine X- 
metliyi benzamidine (R = CH 3 , X = C C H 5 ), 

25 and phenylaeetamidine (1{ = H xV 
v^ d j.j. 5 v. x± 2 — ), guaiiKliiies. tor example 
gmmidine, methyl guauidine (lt = CH 3 , 
X = XfL). XX '-dimethyl guanidine {liJ 
CH 3 , X = XHCIi 3 ) phenyl guanidine 

30at = C 0 H a , X = XH 2 j, and NX'-methyl 
phenyl guuuidiiie (B = C 0 H., X = NHCH 3 ) 
and isothioureas, for example S-niethvl 
isot hiourea (]( =H, K = — S.CH H ). K-ethvl 
isothifmmi (it H, X - — S-(VH-) X- 

35 pheny]-S-niethyl isothiuurea (^ = C C H„ 
X = — 8.Cll 3 ), X-phenyl-S-ethvi isothio- 
urea (Jl-C Ji,, X=— S.C 2 H 3 ), and 
nu-ikyl-S-etliyl isol hiourea (R = CH, t 

x^^s.rji,). 

40 The amino compound starting materials 
are often available in the form, of their 
*alts, such as the hydrohalides or sul- 
phates, and may be used as such, the 

CH 3 



its use is contraindicated if the starting GO 
material is insoluble in water or likely to 
be hydrolysed in the presence of water, 
as is the case with some of the lower 
aliphatic amidines. Organic solvents 
wnich are suitable include the commonly 66 
used organic solvents such as alcohols 
for example methyl alcohol and ethvl 
alcohol, ethers, for example ethyl ether, 
isopropyi ether and dioxan, esters, for 
example ethyl acetate, ketones, for 70 
example acetone and methyl ethyl ketone, 
aromatic hydrocarbons, for example ben- 
zene and toluene, and chlorinated hydro- 
carbons for example chloroform, carbon 
tetrachloride and tetrachl or ethane. 76 

The reaction is -suitably carried out at 
or about room temperature, such as at 
temperatures in the range -10° C. to 
ji0° C. If desired however, higher or 
lower temperatures may be used. The 80 
substituted pyrimidone produced wuv 
be separated from the reaction product 
in any suitable way. 

The process of the present invention 
may be represented, for example bv the 85 
to] lowing formula: — 



NH 

x— b + 
i 

NHR 



Jo 
I 

CH 

tl 



(3) N-C-CH, 
II II 

(2) x-6 6k 

(1) B— t-C = 0 



(4) 

(">) 



] 
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We, British Industrial 



, -^w.,*****. Solvents 

Limited, a British Company, oi 21, fcn. 
J ames's Square. London, S.W.I, do hereby 
declare the invention, for which we pray 
5 that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

The present invention relates to an 
10 improved process for the manufacture of 
substituted pyrimidones which comprises 
reacting diketene with an amino com- 
pound of the formula NH = CX — NHR 
where X may be an alkyl or aryl group, 
16 an — N'HR 1 o r — SR- group, wherein R 
may be hydrogen, an alkyl or aryl 
radical, R 1 may be hydrogen or an alkyl 
radical and R 2 may be an alkyl 
radical. 

20 As suitable starting materials falling 
within the above formula may be men- 
tioned ainidines, for example acetami- 
dine, propionaniidine, benzamidine, N- 
metliyl benzamidine (R = CH 3l X = C 6 H S ), 
25 and phenylacetainidine (R = H, X = 
C C H 0 CH 2 ~), guanidines, for example 
guanidine, methyl guanidine (R = CH 3 , 
X = XfL>). SX l -dimethyl guanidine (R = 
CH 3 , X = NHCH 3 j phenyl guanidine 
30a* = C 6 II 5 , X = NH 2 >, and NXMnethyl 
phenyl guanidine (R=C 6 H 5 , X-NHCH 3 ) 
and isotkioureas, for example S-methvi 
isothiourea (R = H, X = — S.CH,j, S-ethvl 
isothiourea (R-=H, X=— S.CH-), X- 
35 phenyl-S-methyl isothiourea (R = C 6 H 5 , 
= — S.CH 3 ), X-pkenyl-S-ethvl isothio- 
urea (R=C h H„ X = — S.C 2 Hj, and X- 
meihyl-S-ethyl isothiourea (R = CH, , 
X = - S.C 3 H a ). 
40 The amino compound starting materials 
are often available in the form of their 
salts, such as the hydrohalides or sul- 
phates, and may be used as such, the 
CH 3 



reaction then being carried out in the 
presence of an alkaline material in order 45 
to liberate the free base. Alternatively, 
the free base per se may be employed. 

The reaction can suitably be carried 
out by adding diketene, with stirring and, 
if necessary, cooling to a solution of the 50 
amino compound. The order or manner 
of admixture of the reactants is not in 
any way critical. It has been found desir- 
able to carry out the reaction in a diluent 
medium which should be a solvent for the 55 
amino compound starting material, such as 
aqueous, aqueous organic solvent or orga- 
nic solvent media. Yf.ater may frequently 
be used as the reaction solvent, although 
its use is contraindieated if the starting 60 
material is insoluble in water or likely to 
be hydrolysed in the presence of water, 
as is the case with some of the lower 
aliphatic amidines. Organic solvents 
which are suitable include the commonly 65 
used organic solvents such as alcohols, 
for example methyl alcohol and ethyl 
alcohol, ethers, for example ethyl ether, 
isopropyl ether and dioxan, esters, for 
example ethyl acetate, ketones, for 70 
example acetone and methyl ethyl ketone, 
aromatic hydrocarbons, for example ben- 
zene and toluene, and chlorinated hydro- 
carbons for example chloroform, carbon 
tetrachloride and tetrachlor ethane. 75 

The reaction is suitably carried out at 
or about room temperature, such as at 
temperatures in the range -10° C. to 
00° C. If desired however, higher or 
lower temperatures may be used. The 80 
substituted pyrimidone produced may 
be separated from the reaction product 
m any suitable way. 

The process of the present invention 
™*7 be represented, for example by the 85 
following formula : — 




(3) N — C — CH 3 
II II 

(2) X-C CH 
(1) R_N_^ = 0 



(4) 
(5) 
(6) 



2 
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The nomenclature of the substituted 
pyrimidones followed in the specification 
is as indicated in the formula above. The 
process of the present invention, particu- 
5 larly when the amino compound starting' 
material is an isothiourea, is suitably 
carried out in the presence of an alkaline 
material. In those cases where the amino 
compound starting* material is an isothio- 

10 urea it has been found that direct forma- 
tion of the substituted pyrimidone pro- 
duct does not always occur, an inter- 
mediate compound apparently being 
formed which is converted to the final 

15 pyrimidone product. Although the reac- 
tion in these cases may proceed to comple- 
tion in the absence of alkaline material it 
has been foun f ] that the presence of 
alkaline material assists the rapid 

20 conversion of said intermediate com- 
pound into the substituted pyrimidone 
product. The alkaline material em- 
ployed may be an alkali or alkaline 
earth metal hydroxide, or an organic base 

25 or other material of alkaline action, 
and is preferably an alkali metal 
hydroxide. 

The alkylmercaptopyrimidones pre- 
pared according- to the present invention 

30 may be hydrolysed into the correspond- 
ing uracil and mercaptan. 

The following examples are given to 
illustrate the process of the present inven- 
tion. ^ The parts referred to in the 

35 Examples are by weight. 

Example 1 
8.9 parts of diketene (95% purity by 
weight) is added to an agitated mixture 
of 19.25 paris of benzamidine hydro- 

40 chloride dihydrate in a solution of 4 parts 
of sodium hydroxide in 50 parts of water, 
maintained at a temperature below 12° — 
IV 0. On completing the addition the 
product is allowed to stand at room tem- 

45 perature for about half-an-hour and then 
filtered giving 12 parts of 2-phenyl-4- 
methyl - 6 - pyrimidone (melting point 
214° C.) as a pale yellow crystalline solid. 
Crystallisation from alcohol gave the 

50 pure pyrimidone, melting point 223° C. 

Example 2 
S.9 parts of diketene (95% purity by 
weight) is added to an agitated mixture 
of 12 parts of benzamidine in 50 parts 

55 of water maintained at a temperature of 
12°— 13° C On completing the addi- 
tion, the product is allowed to stand at 
room temperature for about half-an-hour 
and then filtered giving 13 parts of 2- 

60 phenyl-4-methyl-6-pyrimidone (melting 
point 214° C). as a pale yellow crystalline 
solid, 



Example 3 
A solution of 8 parts of sodium 
hydroxide in 2o parts of water is added 65 
to an agitated suspension of 18 parts of 
guanidine carbonate in 25 parts of waver 
giving a pale yellow solution. 17.5 part* 
of diketene (94% purity by weight; are 
then added to the solution with stirring 70 
over 30 minutes at a temperature of 
15° — 20" C-, and the stirring continued 
for one hour, The product obtained is 
filtered giving 3.5 parts of 2-niuino-4- 
methyl - 6 - pyrimidone (melting point 75 
285 = C. with decomposition) in the form 
of white needle crystals. 

Example 4. 

18 parts of diketene (94% purity by 
weight) is added dropwise to an agitated 80 
cooled solution of 19 parts of guanidine 
hydrochloride in a solution of 8 parts of 
sodium hydroxide in 50 parts of water 

at a temperature of 0 — 10° C, and on 
completing the addition the mixture is 85 
stirred at 20° C. for one hour and then 
allowed to stand at room temperature for 
12 hours. The product is filtered giving 
7 parts of 2-amino-4-methyl-6-pyrimidone 
(melting point 285°— 290° C. with deeom- 90 
position). 

Example 5 

19 parts of thiourea, 38 parts of methyl 
iodide und 79 parts of ethyl alcohol are 
refluxed together for 2 hours and then 95 
the ethyl alcohol distilled off leaving S- 
methyl isothiouronium iodide. 

55 parts of S-methyl isothiouronium 
iodide are dissolved in a solution of 10 
parts of sodium hydroxide in 100 parts of 100 
water, and 22 parts of diketene (9S°.. 
purity by weight] are added to this solu- 
tion, with agitation, at a temperature 
below 6° C. The product is allowed to 
stand for 12 hours and is then filtered giv- 105 
ing 24.6 parts of 2-methylnxercapto-4- 
methvl-b-pvrimidone < melting point 210" 
C). 

Example 6 

A solution of 4.6 j)nris of sodium in 110 
ethyl alcohol (forming sodium ethoxide) is 
added to a solution of 19 parts of acetami- 
dine hydrochloride in 7S.5 parts of ethyl 
alcohol, the temperature being main- 
tained below 5 5 C. 17.5 parts of diketene 116 
are then added to the solution with cool- 
ing and agitation and the product allowed 
to stand. The product is then filtered and 
the filtrate eva porn tod to small bulk giv- 
ing S.fi parts of 2:4-dimethyl-6-pyrimi- 120 
done (melting point 20V CV>] 

Example 7 
S.G parts of diketene are added to a 
solution of ]f>.7 parts of X-phenvl S- 



niethyl isothiourea in 39 parts of ethyl 
alcohol, the temperature of the solution 
being maintained below 40° C. The pro- 
duct is stirred for half an hour, after 
5 which time the product is concentrated, 
water and 5 -parts of N-aqueous potassium 
hydroxide are added thereto and then the 
hot solution allowed to crystallise. 15 parts 

m n 2 T metll y lnier capto-l.phenyM.methyl. 

10 G-pynmidone (melting point 148° C.) are 
thus obtained. 

Example 8 
8.6 parts of diketene are added to a 

1R solution of 16.7 parts of W-phenyl fi- 

15 methyl isothiourea in 108 parts of ether 
the temperature of the solution beino> 
maintained below 40° C. The product is 
stirred for half an hour after which time 
the product is concentrated, water added 

M **2 e te "the hot solution allowed to 
crytallise. 16 parts of a solid of the empi- 
ric?* 1 formula ^ A/)JffJJ (melting point 
-US O.) separates which is rapidly con- 
verted m the presence of alkali to 2- 

25 methylmercapto - 1 - phenyl - 4 - methyl- 
o-pyrimidone. J 

ExAilPI,^ Oy 

The process of Example 8 is repeated 
™ A?? g s ^ Ccessl ^ly chloroform, acetone 
il ?^ h eUZeUe r d eth ^ Place 
tUt e * ^ er em P lo y?d therein, substan- 

2S 7 ^ e ^ lis of 2-methylmer- 

capto r 1 - phenyl - 4 - methyl" - 6 - 
Pyrimidone being obtained. 

36 Example 10 

4.3 parts of diketene are added with 
cooling and stirring to a solution of 11 6 
parts of 5T:S-dimethyl isothiouronium 
iodide m 50 parts of ^aqueous sodium 

40 hydroxide. On completion of the addition 
tJie stirring is continued for half an hour 
alter which time 15 parts of 10% by 
weight aqueous sodium hydroxide are 
added giving 2.6 parts of 2-methylmer- 

45 capto-1 : 4-dimethyl-^pyrimidone melting 
point 90- C). Crystallisation from w a te? 
gv* tJie pure pynmidone, melting point 

On repeating the process of this 
60 example omitting the second addition of 
alkali the formation of the pvrimidone is 
tound to be delayed, and it only separates 
on standing for s 0 m e days. 

Example 11 

55 A solution of 4 parts of sodium hyd- 
roxide in 10 parts of water is added to a 
cooled, agitated solution of 11 parts of 
methyl guanidine hydrochloride in 50 
parts of water, and 'then 8.8 parts of di- 

b0 ketene are added to the solution the tem- 
perature being maintained at 0°— 10° C 



The product i s allowed to stand for 12 
hours and is then concentrated, giving on 
cooling l.l narts of 1 : 4-diinethyl-2- 
amino-6-pyrimidone (melting point 310° 65 
C). 

Example 12 

A solution of 2.3 parts of sodium in 40 
parts of ethyl .alcohol is added to a solu- 
tion of 20.6 parts of methyl hen z amidine 70 
hydrochloride in 78.5 parts of ethyl alco- 
liol. lhc precipitated sodium chloride is 
removed and the remaining solution is 
treated with 8.8 parte of diketene at 20° 
U lhe product is allowed to stand for 75 
two days and i s then distilled to remove 
the ethyl alcohol 7 parts of 1:4 di- 
methyl^plienyl-6.pyrimidone, melting 
l»gjt 87—9° C. are obtained. 

Th % Products of the present invention 80 
are of utility m the chemical industry 
and may, ior example, find application as 
intermediates in the production of valu- 
able chemical compounds and as thera- 
peutic agents. 05 

What we claim is : — 

x'Jt' J* ooess . for the manufacture of 
substituted pyrimidones which comprises 
reacting diketene with an amino com- 
pound of the formula: NH = CX— ^NTHE 90 

— NEB, or — SE- group, wherein E may 
be hydrogen or an alkyl or aryl radical E l 
may be hydrogen or an alkyl radical and 
K ^ may b e an alkyl radical. 95 

2. A process as claimed in claim 1 
wherein the reaction is carried out in the 
presence of an alkaline material. 

3. A process as claimed in claim 2 
wherein the alkaline material is an alkali 100 
metal hydroxide. 

4. A process as claimed in any of the 
preceding claims, wherein the reaction is 
carrier out in a diluent medium which is a 
solvent fo r th e ammo compound starting 105 
material. ~ n 

5. A process as claimed in claim 4 
wiierem the diluent medium is water or 
an organic solvent. 

6. A process as claimed in any of the 110 
preceding claims, wherein the reaction is 

7. A process a s claimed in any of the 
preceding claims, wherein the amino com- 115 
pound is acetamidine. propionamidine 
benzamidme, N-methyl benzamidine or 
pbenylacetamidme. 

8. A process as claimed in any of the 
preceding claims 1—6 wherein the amino 120 
compound is guanidine, methyl guanidine 

or phenyl guanidine. 

9. A process a s claimed in any of the 
preceding claims 1-6, wherein the amino 
compound is S-methyl isothiourea, S- 125 
ethyl isothiourea, ^-phenyl-S-m ethyl- 
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isothiourea . X-phenyl->S-ethylisothiourea , 
or N-methyl-S-ethylisothiourea . 

10. A process for the manufacture of 
substituted pyrimidones substantially as 
hereinbefore described with reference to 
the Examples. 



11. Substituted pyrimidones when pre- 
pared by the process of any of the preced- 
ing claims. 

N. F. BAKJEB. 
Agent for the Applicant. 
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We, Beitish Ik dc st rial Solvents 
.Limited, a British Company, of 21, SL 
James's Square, London. S.W.I, do here- 
by declare this invention to he described 
in the following statement : — 

The present invention relates to an im- 
proved process for the manufacture of 
substituted pyrimidones which comprises 
reacting an amino compound of the for- 
mula 

jSTR 1 



20 



I 



XHR 2 

where X may be an alkvl or arvl group, 
an— SR 3 or — XHR 1 group, where R\ R 2 < 
R 3 and R 4 may each be hydrogen or an 
alkyl or aryl radical, with diketene in a 
25 diluent medium, and recovering the sub- 
stituted pyrimidone from the reaction 
product. 

As suitable starting materials falling 
within the above formula may be nien- 

30 tioned amidines, for example benzami- 
dine, guanidines, for example guanidine, 
and pseudothio ureas, for example S-m ethyl 
isothiouronium halides. The reaction is 
suitably carried out in an aqueous medium 

35 at or about room temperature. The amino- 
compound starting* materials are generally 
available in the form of their salts, such 
as the hydrochlorides, and may be used 
as such, the reaction suitably being car- 

40 ried out in an aqueous or aqueous-alco- 
holic alkaline medium to liberate the free 
base. Alternatively the umino-compound 
per se may be employed. 

The reaction can suitably be carried 

45 out by adding diketene. with stirring, to 
an aqueous solution of the amino-com- 
pound, at or about room temperature. 
The order or manner of admixture of the 
reactants is not in any way critical. 

50 The following examples are given to 
illustrate the process of the present in- 
vention. IThje parts referred to in the 
examples ar e by weight. 

Example 1 

55 8.9 parts of diket e n e (95% purity by 
weight) is added to an agitated mixture 
of 19.25 parts of benzamidine hydro- 
chloride dihydrate in a solution of 4 
parts of sodium hydroxide in 50 parts of 



water, maintained at a temperature below 
!2°—ir C. On completing the addition 
the product is allowed to stand at room 
temperature for about half-an-hour, and 
then filtered giving 12 parts of 2-phenyI- 
4-methyl-5-pyrimidone (melt ing point 
214° C.) as a pale yellow crystalline solid. 



60 



65 



Example 2 
8.9 parts of diketene (95% purity by 
weight) is added to an agitated mixture of 
12 parts of benzamidine in 50 parts of 70 
water maintained at a temperature of 12° 
— 13° C. On completing the addition, 
the product is allowed to stand at room 
temperature for about half-an-hour, and 
then filtered giving 13 parts of 2-phenyl- 75 
4-methyl-o-pyriniidone nueltino. point 
214 3 C) as a pal e yellow crystalline solid. 

Example 3 
A solution of 8 parts of sodium hvd- 
roxide in 25 parts of water is added to an SO 
agitated suspension of 18 parts of guani- 
dine carbonate in 25 parts of water giv- 
ing a pale yellow solution. 17.5 parts of 
diketene (94% purity by weight; are then 
added to the solution with stirring over 30 85 
minutes at a temperature of 15 : — 20° C, 
and the stirring continued for one hour. 
The product obtained is filtered giving 
3.5 parts of 2-amino-4-methyl-5-pyrimi- 
done (melting point 285° C. with rlecnm- 90 
position) in the form of white needle 
crytals. 

Example 4 
.18 parts of diketene (94% purity hy 
weight) is added dropwis e to an agitated 95 
cooled solution of 19 parts of guanidine 
hydrochloride in a solution of 8 parts of 
sodium hydroxide in 50 parts of water at 
a temperature of 0 — 10° and on com- 
pleting tlie addition the mixture is stirred 100 
at 20° C. for one hour and then allowed 
to stand at room temperature for 12 hours. 
The product is filtered giving 7 parts of 
2-amino-4-methyl-5-pyrimidone (melting 
point 285—290° C. with decomposition)." 105 

Example 5 
19 parts of thiourea, 38 parts of methyl 
iodide and 70 parts of ethyl alcohol are 
re-fluxed together for 2 hours and then the 
ethyl ab-ohol distilled off leaving S- 110 
methyl isothiouronium iodide. 
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. 55 Parts of S-methyl isothiouronium 
iodide -are dissolved in a solution of 10 
parts of sodium hydroxide in 100 parts 
of water, and 22 parts of diketene (98% 
5 purity by weight) a r e added to this sola- 
?T' a ffi tat ion, at a temperature 

below 6° C. The product is allowed to 
stand for 12 hours and is then filtered 



£ lv i??i¥- 6 ? ar ^ of 2-methylmercapto-4- 
* (melting point 219° 



10 methyl-5-pyrimidoiie 
C). 



The products of the present invention 
(are of utility in tile chemical industry 
and iaay, f p r example, find application as 
intermediates in, the production of valu- 
ably chemical compounds and as thera- 
peutic agents. 



HT. P. BAKER, 
Agent for the Applicants. 
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